Polymyxin B reduces total parenteral nutrition-associated hepatic steatosis by its antibacterial activity and by blocking deleterious effects of lipopolysaccharide.
Overgrowth of Gram-negative bacteria as a result of total parenteral nutrition (TPN) and bowel rest could be responsible for the release of a variety of hepatotoxic substances such as endotoxin or tumor necrosis factor (TNF) and the ensuing TPN-associated liver function derangements. Polymyxin B is an effective antimicrobial agent as well as a blocking agent for endotoxin (lipopolysaccharide) activity and TNF production. In the present study we compared the oral and intravenous effects of polymyxin in rats receiving TPN in an attempt to define these two possible mechanisms of action of polymyxin on TPN-associated hepatic steatosis. Both oral, as well as intravenous polymyxin B, significantly reduced total hepatic fat and triglyceride accumulation in TPN rats, more so in the intravenous group exhibiting close to control levels. Both polymyxin-treated groups exhibited significantly lower Gram-negative bacterial counts in the cecum, with the oral group exhibiting a lower count than the IV group. The spontaneous production of TNF by peritoneal macrophages was markedly increased in rats receiving TPN and very close to being undetected in both groups receiving TPN and polymyxin. We believe polymyxin B protects the liver during TPN by both its antimicrobial effect which prevents overgrowth of gut Gram-negative bacteria and the subsequent translocation of endotoxin, and by its specific antilipopolysaccharide activity which, in the present study, completely abolished hepatic steatosis and TNF production during TPN.